Inhibitory activities of sulfated proteoglycans on chondroitin sulfate A-mediated cytoadherence of Plasmodium falciparum isolates from Thailand.
Chondroitin sulfate A (CSA) is an important receptor for Plasmodium falciparum-infected erythrocytes in the placenta. To study the molecular interaction between parasitized erythrocytes (PE) to CSA, we performed in vitro cytoadherence inhibition assays of PE infected with wild and laboratory isolates of P. falciparum to CSA using various glycosaminoglycans (GAGs). Marked decrease in PE adhesion to immobilized CSA and CSA-expressed cells was achieved with soluble chondroitin sulfate D (CSD) and chondroitin sulfate E (CSE) at low concentrations. The effect was dose dependent with the degree of inhibition exceeded that of soluble CSA in certain clinical isolates. The results suggested the influence of oversulfation of CS variant chains on PE adherence to CSA. Interestingly, PE of the tested wild isolates could adhere to immobilized CSD and CSE at different levels while PE of CSA-selected laboratory lines could not. Partial inhibitory activity was observed when chondroitin sulfate C (CSC), chondroitin sulfate B (CSB), and polyolpolysulfate were used even at high concentrations. Keratan sulfate, colominic acid, and Suramine were unable to inhibit PE adherence. Taken together, the results confirm that the 4-sulfate amino sugar moiety, as well as the basic disaccharide structure of N-acetylgalactosamine linked to glucuronic acid, may influence the degree of this molecular interaction. However, other sulfation patterns that could influence the interaction could not be overlooked, as in the case of CSD which contains 2-O-sulfation at glucuronic acid. Studies using pentosan polysulfate, an oversulfated molecule with a xylan backbone, as an inhibitor also showed a reduction of PE adherence of most isolates tested. Thus, only the sulfate content and pattern of this molecule could affect the adhesive interactions. In addition, difference in capacity of low molecular weight heparins to inhibit CSA-mediated PE cytoadherence of clinical isolates was also observed, thereby providing evidence on the heterogeneity in cytoadherence characteristics of maternal parasite isolates as well as their therapeutic potentials.